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Method and apparatus for production of a confectionery product and set of 
knives for this use 

The present invention relates to a method for production of a confectionery product' by 
extrusion through the nozzle orifice of an extrusion nozzle where cutting off means are 
moved transversely of the direction of the extrusion in order to separate the uttermost 
5 end part from the remaining part of the confectionery string and hereby form the con- 
fectionery product. 



The invention also relates to an apparatus for production of a confectionery product by 
extrusion which apparatus comprises an extrusion nozzle with a nozzle orifice, cutting 
10 off means arranged to be moved transversely of to the direction of extrusion in order 
to separate the uttermost end part from the remaining part of the confectionery string, 
and hereby form the confectionery product. 



The invention moreover relates to a set of knives for use in an apparatus for produc- 
1 5 tion of a confectionery product by extrusion and which comprises an extrusion nozzle 
with a nozzle orifice, which set of knives is arranged to be moved transversely of the 
direction of extrusion in order to separate the uttermost end part from the remaining 
part of the confectionery string and hereby form the confectionery product. 



20 The invention particularly relates to production of confectionery products in the form 
of ice-cream products. However, the invention may also be used in connection with 
production of other string extruded products regardless of whether these are provided 
with stick, as for example lollipops. The problem and the advantages of the invention 
will, however, be explained specifically in consideration of the production of ice- 

25 cream products. 

When producing ice-lollies it is known to extrude products with substantial independ- 
ence during shaping. It is possible to produce ice-lollies shaped with a desired form 
such as seen in the direction of the extrusion. For example ice-lolly figures containing 
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one or more colours, ice-cream with different flavour additives added, ice-lolly prod- 
ucts or combined products comprising ice-cream and ice-lolly. 



The extruded ice-cream products may be produced with or without a stick inserted. 
5 Thus, it will be possible to extrude the products directly on supporting faces where the 
product which is cut off from the string is put down for further treatment as for exam- 
ple freezing, coating etc. 



The confectionery product may be produced by a string of continuous vertically ex- 
10 truded ice-cream substance being cut off at the extrusion nozzle and then placed on a 
conveyor belt or transport tray running below. 

The cutting off of the string made from extruded confectionery substance may occur 
perpendicular to the direction of extrusion. Hereby, such products will achieve a form 
15 which is limited between the two parallel faces. During the cutting off problem associ- 
ated with throwing the cut off product often occur due to the cutting off means' hitting 
effect on the product. This impairs the appearance of the product and may also com- 
plicate the succeeding treatment as the product appears dissimilarly in form and place- 
ment on the transport face. 

20 

It is also known to extrude ice-cream products by horizontal extrusion of a string of 
ice-cream which is cut off and put down on a continuously driven conveyor where the 
direction of extrusion and the movement of the conveyor take place is the same direc- 
tion. In this type of extrusion, independence occurs when shaping the products in the 
25 direction of extrusion. It will be possible to provide the product with different cross- 
sectional shapes with one or more colours of ice-cream arranged side by side such as 
seen in the formed product's longitudinal direction/direction of extrusion. 

It is also possible to rotate the extruder's nozzle such that twisted products are pro- 
30 duced. Likewise, it will be possible to move the entire extruder head or the extrusion 
nozzle back and forth in the direction of extrusion or sideways in relation to the direc- 
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tion of extrusion such that wavy products are produced. Thus, during this way of ex- 
trusion more degrees of independence for shaping the product occur. 



During the horizontal extrusions of the ice-cream product with a profiled cross-section 
5 these are produced lying horizontally on the trays and will have no stick. A product 
produced by the horizontal extrusion is thus commonly known as an ice-cream bar. 
This product has a largely unchanged cross-section across its entire length and is fin- 
ished by largely parallel end faces. The only degree of freedom connected with this 
product is thus the placing of more types of ice-cream side by side. 

10 

A common feature for these extruded products is the need to perform a cutting off of 
the confectionery string. This has prevented the possibility of freely choosing macro 
particles for the confectionery substance since such macro particles have reduced the 
possibility or made it impossible to cut across as the macro particles have merely been 
15 squeezed through the soft confectionery substance when they have been placed in the 
cut. 

Thus, prior art methods for production of ice-cream products are all associated with 
possibilities to change the form the product may have with substantial limitations in 
20 the possibility to change these by adding macro particles to the products before the 
extrusion. 



Demands for new types of ice-cream products exist and for many years it has been 
desired to produce products with contents of different types such as nuts, chocolate, 
25 nougat, sweets, wine gums or other macro particles which are included in the process 
of creating new products. This need cannot be met with the known extrusions. Such 
products with different contents are therefore formed by use of moulds. It is, however, 
a process which has a limited capacity compared to extrusion. Desires concerning 
extrusion of such products exist. 



30 
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With the present invention, a method and an apparatus as well as a set of knives are 
shown making it possible to produce a confectionery product which meets these de- 
mands. 

5 Thus, the method according to the invention is peculiar in that the cutting off means in 
the form of two interacting knives are displaced at great speed through the confection- 
ery string from a first position where the knife edges are outside the confectionery 
string to a second position within the confectionery string where the knife edges over- 
lap each other and the nozzle orifice is thereby blocked and back to the first position, 
10 and that the side faces of the knives are kept in flexible abutment against the nozzle 
orifice during the displacing movement. 

The apparatus according to the invention is peculiar in that the cutting off means com- 
prise two interacting knives arranged to be displaced through the confectionery string 

15 at great speed from a first position where the knife edges are outside the confectionery 
string to a second position within the confectionery string where the knife edges over- 
lap each other and the nozzle orifice is thereby blocked, that the knives are connected 
with spring means, preferable a tension spring between each knife and the extrusion 
nozzle in order to keep the side faces in flexible abutment against the nozzle orifice, 

20 that the edge on one knife is sharpened at one side and that the edge on the second 
knife is sharpened at two sides. 

The set of knives according to the invention is peculiar in that it comprises two inter- 
acting knives which are arranged for the knife edges to overlap each other as the edge 
25 on one knife is sharpened at one side and the edge on the second knife is sharpened at 
two sides. 

With the present invention it has proven possible to produce confectionery products 
having varying characteristics due to the possibility of adding different macro particles 
30 to the ice-cream substance. 
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Thus, it has proven possible to cut across macro particles in the cut of the confection- 
ery string by using to interacting knives which at great speed are led through the con- 
fectionery string. During the displacement of the knives, the side faces are kept in 
flexible abutment against the nozzle orifice. Hereby it has proven possible to retain the 
5 confectionery substance in the channel in the nozzle orifice such that there is no need 
to clean conveying faces or risk of deforming products. 

It has, moreover, proven possible that by using two interacting knives a secure and 
precise placement of the cut off product on conveying faces below the nozzle orifice is 
10 achieved. It is preferred to have as small a drop as possible, for example for a few mm 
to a few cm. However, it has turned out that even at larger drops a secure positioning 
is achieved as the knives do not provide the product with any projectile movement. 

It has turned out that the knives are kept self-cleaning and that therefore there is no 
15 risk that the ice-cream sticks to knives and thereby risks being given projectile move- 
ment. Surprisingly it has turned out that the fat, which is the ice-cream, is sufficient to 
establish a secure lubrication even when the side faces of the knives are kept in a suf- 
ficiently powerful abutment by the effect of a spring against the nozzle orifice in order 
to prevent the extrusion pressure existing within the channel of the nozzle orifice. In 
20 practice, the knives are sharpened together with the face of the nozzle orifice against 
which they are in abutment. Despite great speeds and substantial abutment pressures, 
no noticeable wear or seizing in the knives. 

When cutting across the confectionery string, the edges do not risk colliding and being 
25 ruined when a sharpening at one side on one knife and a sharpening at two sides on 
the second knife are established. Hereby the uttermost cutting edge will be places at 
different levels. This is advantageous as it reduces demand for tolerance when produc- 
ing the apparatus. 



30 Thus, the knife edges may overlap each other and ensure a complete cutting across the 
confectionery string. In the overlapping position, the knife edge sharpened at one side 
will with its not sharpened side be in abutment against the nozzle orifice. The utter- 
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most part of the edge will pass by the uttermost part of the knife edge on the second 
tip which is at a level a short distance in front of the abutment face of the nozzle ori- 
fice, and may possibly be in abutment against the side of the edge sharpened at two 
sides facing against or away from the nozzle orifice. If such an abutment appears, it 
5 will merely mean that the knife sharpened at two sides is displaced for a short distance 
away from or is pressed against the nozzle orifice. In practice, this has proven of no 
importance due to closeness and will not imply any damages of the edges of the 
knives. 



10 In practice, the knife sharpened at two sides may be identical with the knife sharpened 
at one side, merely with the difference that an uttermost end part has be sharpened 
away with an angle corresponding to the angle of the edge sharpened at one side. In 
practice, it is preferred to sharpen the knives with an angle between 15 and 45° and 
preferably an angle of approximately 30°. Hereby it has proven possible to cut through 

15 all the macro particles with which tests have been performed, without such macro par- 
ticles being displaced with projectile effect from the knives. The movement of the 
knife will preferable be a reciprocating movement but may alternatively be a swinging 
movement. By the swinging movement, the two knives may be led together in a scis- 
sors-like way. 

20 

During their displacement, the knives will achieve accelerations up to approximately 
20g, irrespective of whether this is performed by swinging or reciprocation, and simul- 
taneously the knives will be led through at a speed corresponding to a turn-around 
time of approximately 20 milliseconds for a complete travel during the reciprocating 
25 movement of 90 mm. This corresponds to an average speed of 4.5 m/sec, however, 
during the travel the speed will be considerably higher. 



The knife movement will preferable be performed by the use of an excenter drive. A 
bar connection connects the knife with a rotating disc arranged on an electric actuator 
30 having as little inertia as possible. Hereby, it can be provided with a very quick and 
precise movement to the knife such that this is displaced through the confectionery 
string with a very precise control. The control of the knife movement may be per- 
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formed by using a computer or PLC. Alternatively to an excenter drive, the knives 
may be driven with a ring drive. In this way, a notched belt in engagement with a 
toothing on the knives may be used to displace this in the reciprocating movement. 

In order to achieve a particularly effective self-cleaning effect of the knives, it has 
proven advantageous to maintain the temperature of the knife at a temperature above 
freezing point and preferable at a temperature within an interval between 6 and 10°. 
This may take place by blowing air over the knives such that these are swept over. 
However, it is difficult to control the air current, and there is a risk of a destructive 
heating of the ice-cream substance. Therefore, it is preferred that a heated block is 
provided around the extrusion nozzle, and that the knives slide while they are in abut- 
ment against the heated block. The block may be provided such that it more or less 
surrounds the nozzle orifice. 

Each of the knives has an undercutting at the side face facing away from the nozzle 
orifice. The undercutting may extend over a larger or smaller part of the side face, and 
in certain cases a larger thickness of the knife edge may be provided in the area out- 
side the edge instead of an undercutting in the side face of the knife. By using the un- 
dercutting, an air space is created in the section which is created in the confectionery 
string. Hereby, it is avoided that the confectionery substance sticks to the side of the 
knife edge facing away from the nozzle orifice. Thus, the undercutting contributes to a 
self-cleaning effect which ensures that the knife lets go of the cut off product which 
may thereby be put down on an underlying conveyor plate without being provided 
with a projectile effect and without the risk of providing the product with a dissimilar 
form. 

The undercutting may have different forms. Thus, the passage may be rectilinear, jag- 
ged or have a concave or convex curve. It merely has to be ensued that a space of air is 
established between the confectionery product and the face of the knife. 

In most cases, the knives will be provided with rectilinear edges, however, it is also 
possible to use edges with a curved profile. It is important that the side faces of the 
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knives are placed close to the nozzle orifice such that retained confectionery product is 
retained in the channel within the nozzle orifice. If this does not happen, additional or 
cut off parts of the confectionery substance will fall down on the receiving conveyor 
and contaminate this and make succeeding steps in the process difficult. 

When a confectionery product provided with a stick is produced, as for example an 
ice-lolly, it is possible to place the stick by means of a stick arrangement device. This 
may take place by inserting the stick into the product in the direction transverse of the 
direction of extrusion. Hereby, it is possible to achieve great production speed. Alter- 
natively, it is also possible to insert the stick in other directions, for example parallel 
with the direction of extrusion. 

It is possible to provide the nozzle orifice with a recess stretching a bit up along the 
channel of the nozzle orifice such that a stick may be inserted into the confectionery 
substance before the individual confectionery products are cut off. 

Hereafter, the invention will be explained in more detail with reference to the accom- 
panying drawing where 

Fig. 1 shows a partial side view of a first embodiment of an apparatus according to 
the invention, 

Fig. 2 shows a plan view, partly sectional, of the apparatus shown in Fig. 1 , 

Fig. 3 shows an enlarged detail of the apparatus shown in Figs. 1 and 2, particularly 
for illustration of the knives, 

Fig. 4 shows a view corresponding to the Fig. 1 of a second embodiment of an ap- 
paratus according to the invention, 

Fig. 5 shows a plan view of the apparatus shown in Fig. 4, 

Fig. 6 shows a partial view of the apparatus shown in Fig. 4 seen in the direction of 
the arrows VI-VT, 

Fig. 7 shows a view of the apparatus shown in Fig. 6 seen according to the arrows 



VII-VII, and 
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Fig. 8 shows a view corresponding to Fig. 3 of a second embodiment of the knives 
in the apparatus according to the invention. 



In the following, identical and corresponding parts will be described with the same 
5 reference numerals. Therefore, no specific explanation is given in connection with 
each individual figure. 

It is noted that in order for the apparatus to be functional it necessitates more elements 
than the ones shown in the drawing. However, such further elements are well-known, 
10 for example from description of plants used for production of ice-cream products by 
extrusion. 



Fig. 1 shows an apparatus with an extrusion nozzle 1 with a nozzle orifice 2. At the 
nozzle orifice cutting off means are arranged in the form of a first knife 3 and a second 
15 knife 4. Each of the knives a connected with the extrusion nozzle 1 with a tension 
spring 5,6 such that the knives with their back 7,8 (see Fig. 3) are in abutment against 
a face 9 surrounding the nozzle orifice 2. The face 9 and the backs 7,8 of the knives 
3,4 are made from stainless steel which has been sharpened together. 



20 The knives 3,4 are controlled in guideways (not shown) for reciprocating movement 
transversely of the direction of extrusion 10. Thus, the edges of the knives 11,12 may 
be displaced from a first position outside an extruded confectionery string 1 3 such as 
shown in Fig. 2 to a second position where the uttermost tip of the edges of the knives 
overlap each other in a position within the confectionery string 13. In the confection- 

25 ery string 13, at 13' an additive is illustrated which is in the cut and which is cut 
across by use of the knives 3,4. The additive 13' is not dislocated in the confectionery 
string 13 during the cutting. In Fig. 3 a position is shown for the knives 3,4 immedi- 
ately before they are in their second position. Thus, Fig. 3 illustrates a placement of 
the knives 3,4 immediately before or immediately after the placement in their second 

30 position. 
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The knives are driven by an excenter drive 14 via a bar connection 15. The bar con- 
nection 15 is connected with the knives 3,4 via a pivot joint 16 and via a further pivot 
joint 17 connected with a rotating disc 18. The rotating disc 18 is connected with an 
electrical motor (not shown) which can start and stop the movement of the knife based 
5 on predetermined signals depending on the size of the product to be cut off from the 
confectionery string 13. 

In Fig. 1 two blocks 19 are seen arranged on each side of the extrusion nozzle 1. The 
blocks 19 are provided with electrical heating means and thereby heat an adjacent 

10 plate 20 forming the abutting face 9 against which the knives 3,4 are in contact. The 
heating organs 19 ensure that the knives can be maintained at a temperature within an 
interval between 6-10°. It is possible to do without the plate 20 and arrange the knives 
in direct abutment against the underside of the blocks 19. However, it is preferred to 
use the plate 20 as this can suitably be sharpened together with the face of the nozzle 

15 orifice in order thereby to create a plant face for the knives such that the extrusion 
pressure does not press the product out by slits when the knives are in their interacting 
position where the edges overlap each other. 

The embodiment illustrated in Figs. 1-3 shows extrusion of string-shaped products 
20 which are deposited on underlying transport face (not shown). In Figs. 4-7 a modified 
embodiment is illustrated in which a product 21 in the form of a shaped ice-cream 
body 22 is extruded by an inserted stick 23. 

Therefore, the nozzle pipe 1 comprises a crosswise opening 24 through which sticks 
25 23 may be inserted into the ice-cream substance while it is still in the channel of the 
nozzle orifice. It may be seen that the opening 24 is surrounded by a screen 25 con- 
nected with the channel 26 of the nozzle orifice (see Fig. 7). 

By making the connection between the extrusion channel 26 and the crosswise open- 
30 ing 24 such as shown, it enables the ice-cream substance to expand immediately be- 
fore it reaches the discharge opening such as illustrated in Fig. 7. Due to the possibil- 
ity of expansion, there will be room for a smaller accumulation of ice-cream when the 
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knives 3,4 are arranged in their interacting position and block the nozzle orifice. The 
formed product 22 will still be provided with the same form even though the extruded 
substance performs an expansion until it meets the wall in the channel 26. 

5 The remaining parts of the apparatus in Figs. 4-7 correspond to the apparatus parts 
already explained in Figs. 1-3. 

The shape of the knives 3,4 appear more clearly in Fig. 3. 

10 It is seen that the knife 3 is sharpened at one side by the side 27 facing away from the 
nozzle orifice 2. The knife 4 is provided with edge 12 sharpened at two sides. The 
edge 12 sharpened at two sides has been provided by modifying a knife 3. Thus, the 
knife 4 is created by the uttermost part of an edge of a knife 1 1 being sharpened away. 
In the shown embodiment, the angle 28 for the edge sharpened at one side is 30° in 

15 relation to the side face 7. The angle 29 on the knife 4's second sharpening is also 30° 
in relation to the side face 8 for abutment against the nozzle orifice. The uttermost end 
of the knife edge 1 1 may thus pass by the rearmost tip on the knife edge 1 2 without 
the risk of the tips colliding and being destroyed. 

20 The distance between the two tips is quite small. Thus, it is preferred that the total 
thickness 30 of the knife edge is approximately 30 mm and that the height of the de- 
pression is approximately 1.2 mm. which largely corresponds to the distance which 
can also be found between the two tips of the knives. 

25 In the shown embodiment, the knives are supplied with an undercutting 32 (see Fig. 3) 
immediately behind each of the two edges 11,12. In the shown embodiment, the un- 
dercuttings 32 are created at an inclined transfer face. Alternatively, convex or con- 
cave transfer faces may be provided as well as it may be possible to have a transfer 
face which is transversely of the knife edge. 

30 

In Fig. 8, a modification of the knives 3,4 is shown in relation to the knives shown in 
Fig. 3. The modification must be seen in that both the edges 1 1,12 of the knives 3,4 
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5 



are sharpened such that both the edge sharpened at one side and the edge sharpened at 
two sides are sharpened with an angle of approximately 30° at the side facing the ex- 
trusion nozzle 1 in relation to the side face facing away from the extrusion nozzle 1 
and that an uttermost end part of the edge 1 2 sharpened at two sides is furthermore 
sharpened with a corresponding angle from the second side. With this orientation of 
the edges of the knives 11,12, the finished product will have a smaller ridge along the 
section line. 



10 



By using the two interacting knives, an advantage is especially achieved by a vertical 
extrusion as hereby throwing the product on the underlying transport face is avoided. 
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CLAIMS 



1 . Method for production of a confectionery product by extrusion through the nozzle 
orifice of an extrusion nozzle where cutting off means are moved transversely of the 
5 direction of extrusion in order to separate the uttermost end part of the remaining part 
of the confectionery string and hereby form the confectionery product characteri 
z e d in that the cutting off means in the form of two interacting knives are displaced 
through the confectionery string at great speed from a first position, where the edges 
of the knives are outside the confectionery string, to a second position within the con- 
10 fectionery string, where the edges of the knives overlap each other, and the nozzle 
orifice is thereby blocked and return to the first position, and that the side faces of the 
knives are kept in flexible abutment against the nozzle orifice during the displacement 
movement. 



15 2. Method according to claim 2, characterized in that the displacement move- 
ment is a reciprocating movement and that the second position is arranged approxi- 
mately at the middle of the nozzle orifice. 

3. Method according to claims 1 or 2, characterizedin that the knives achieve 
20 accelerations up to 20g during their displacement movement and that a cyclus with a 

total travel of approximately 90 mm is run through in approximately 20 milliseconds. 

4. Method according to any of the preceding claims, characterized in that the 
temperature of the knife is kept within an interval between 6 and 10°C, preferably by 

25 heating a block adjacent to the nozzle orifice and which the knives are held in contact 
with. 



5. Apparatus for production of a confectionery product by extrusion which apparatus 
includes an extrusion nozzle with a nozzle orifice, cutting off means arranged to be 
30 moved transversely of the direction of extrusion in order to separate the uttermost end 
part from the remaining part of the confectionery string, and hereby form the confec- 
tionery product, characterized in that the cutting off means include two inter- 
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acting knives arranged to be displaced through the confectionery string at great speed 
from a first position, where the edges of the knives are outside the confectionery 
string, to a second position within the confectionery string, where the edges of the 
knives overlan each other and the nozzle orifice is therethv blocked, that the knives are 
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separate the uttermost end part from the remaining part of the confectionery string and 
hereby form the confectionery product, characterized in that it comprises two 
interacting knives arranged in order for the knife edges to overlap each other as the 
edge on one knife is sharpened at one side and the edge on the second knife is sharp- 
5 ened at two sides. 
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